Network and M5 Tree Models. Most of the fresh water resources in our world consist of underground water reserves. Estimation of fluctuations of groundwater level (GWL) is very important in the management of water resources. In this study, groundwater level (GWL) was investigated using artificial neural networks (ANN), M5tree (M5T) approaches in Reyhanlı region in Turkey. Total 196 data from 2000-2015 taken from 1 observation station belonging to Reyhanlı sub-basin located in Asi basin were used in the study. Using the monthly average precipatation and temperature, the change in GWL is modeled by artificial neural networks (ANN), M5tree (M5T) approaches. The results showed that (ANN) and M5tree (M5T) models were found to be very close to each other.
INTRODUCTION
Research on groundwater is of great importance for the reason that surface water is scarce in arid and semi-arid regions. These waters, which are naturally filtered, often appear as good quality drinking and running water. Multivariate modeling is an important issue because the planning, design, and operation of water resources systems often involve meteorological and hydrological (precipitation, flow, temperature, etc.) (Pegram, 1972) .
In recent years, the use of Artificial Intelligence techniques such as Genetic Programming (GP) Study Area: In this study, groundwater level of Reyhanlı region on Amik plain is studied. (Figure 1 .) Amik plain is the most efficient product of Turkey in productivity. It is covered with thick alluvial soil layer and is known as the most efficient rye in terms of agricultural potential. It forms the largest flat land of Hatay Province. The Amik Plain nourishes its soil primarily with Asi River, Afrin Stream and Karasu. 
METHODOLOGY

Artificial Neural Networks (ANN)
Artificial neural networks (ANN) are one of the computing techniques and systems that able to derive new information through learning from the properties of the human brain, ability to create and discover new information, developed with the aim of being able to perform without any help. Artificial neural networks; inspired by the human brain, is the result of mathematical modeling of the learning process. The most widely used method among the ANN methods is the feed-forward-backpropagation ANN approach, which operates according to the principle of back propagation of errors. An ANN model consists of input, hidden and output layers with their nodes. ANN Structure used in this study is given in Figure 2 . 
M5 Tree (M5T)
M5 approach was introduced by Quinlan (1992) . M5 is a system that creates tree-based and segmented linear models. This model involve classification which generate decision trees. Model tree production takes place in these stages: The first stage involves using a partitioning criterion to form a decision tree. The partitioning criterion for the M5 tree approach algorithm is based on the assumption that the standard deviation of the values of a node accessing class is a measure of the error in that node and then constructing a test for each attribute when computing the expected decrease in this error. The formula of standard deviation reduction (Δ) given below:
where sd is symbolize of the standard deviation, T is a set of instances that gets at the node, Ti is the subset of instances that have the its outcome of the potential set (Wang, and Witten,1997). After all possible tests have been obtained, M5 selects the test which maximizes this expected "error reduction". Readers who want to learn more about the M5 model tree, can examine Quinlan (1992).
RESULTS
In this study, the monthly groundwater level data measured in Reyhanlı, DSI (General of State Hydraulic Works) data and the monthly total rainfall and monthly average temperature data measured at the Antakya Meteorological Station were used to determine groundwater level. Models were carried out using 192 data of monthly ground water level, monthly total precipitation and monthly average temperature values measured for 16 years between 2000 and 2015.
ANN model results
ANN model was employed for groundwater level prediction. The distribution and scatter graphs are shown in Figure 3 and Figure 4 . 
M5 Tree (M5T) Model Results
In the M5 Tree (M5T) Model, 144 data of 192 were used for training and 48 data were analyzed for the test. Monthly Mean Precipitation (MP), Monthly Average Temperature (MT), Monthly Ground Water Level (GWL+1) were used for the Ground Water Level estimations. Estimated testing results are shown in Figs. 5 and 6 as, respectively, the distribution and scatter plots. 
General Evaluation
The correlation coefficient (R), mean square error (MSE) and absolute mean error (MAE) for the performance evaluation of the ANN and M5T models are calculated. For each model, mean square error (MSE) and mean absolute error (MAE) are computed Results are used to compare the performance of model prediction and the observation data. Comparing parameters of MSE, MAE and R obtained from testing data are shown in Table 1 . 
CONCLUSION
In this study, monthly total rainfall, monthly mean temperature and monthly groundwater level data of Reyhanlı region were used for the groundwater level prediction. Artificial Neural Networks (ANN) and M5tree (M5T) models were investigated in order to improve the methods to estimate the groundwater level. The accuracy of the ANN and M5T models in groundwater level estimation were also investigated, and the results were compared with each other. Comparisons revealed that the ANN and M5T model had the closer accuracy in the groundwater level and both method can be used to predict groundwater level.
